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Background: To develop a quality community-based care management system, it is important to identify the
actual use of long-term care insurance (LTCI) services and the most frequent combinations of services. It is also
important to determine the factors associated with the use of such combinations.
Methods: This study was conducted in 10 care management agencies in the urban area around Tokyo, Japan. The
assessment and services data of 983 clients using the Minimum Data Set for Home Care were collected from the
agencies. We categorized combination patterns of services from descriptive data analysis of service use and
conducted chi-squared automatic interaction detection (CHAID) analysis to identify the primary variables determining
the combinations of the services used.
Results: We identified nine patterns of service use: day care only (16.5%); day care and assistive devices (14.4%); day
care, home helper, and assistive devices (13.2%); home helper and assistive devices (11.8%); assistive devices only
(10.9%); home helper only (8.7%); day care and home helper (7.7%); home helper, visiting nurse, and assistive devices
(5.4%); and others (11.3%). The CHAID dendrogram illustrated the relative importance of significant independent
variables in determining combination use; the most important variables in predicting combination use were certified
care need level, living arrangements, cognitive function, and need for medical procedures. The characteristics of care
managers and agencies were not associated with the combinations.
Conclusion: This study clarified patterns of community-based service use in the LTCI system in Japan. The combinations
of services were more related to the physical and psychosocial status of older adults than to the characteristics of
agencies and care managers. Although we found no association between service use and the characteristics of
agencies and care managers, further examination of possible bias in the use of services should be included in future
studies. Researchers and policymakers can use these combinations identified in this study to categorize the use of
community-based care service and measure the outcomes of care interventions.
Keywords: Service utilization, Care management, Home care, Older adult, Chi-squared automatic interaction detectionBackground
The rapidly aging society in Japan led to the introduc-
tion of mandatory public long-term care insurance
(LTCI) in 2000. The goal of the LTCI was to develop a
system of social care that would help older people live
independently regardless of disability [1,2]. It covers
long-term nursing care and social services for persons
aged 65 years and over, as well as those between 40 and* Correspondence: igarashi-a@umin.ac.jp
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unless otherwise stated.64 years with specific age-related diseases [3]. In the
LTCI, eligibility of care is determined at two support
levels and five care need levels; each level has a ceiling
on the amount of services that can be used, ranging
from $400 to $2900 per month [4]. Following the intro-
duction of the LTCI, the supply of formal community-
based care services has increased rapidly, and the number
of older people who use these services has also increased,
from 971,461 in June 2000 to 3,420,700 in April 2013 [5].
Because of the increasing use of services, providing quality
services has become even more important.l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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adult are determined by a comprehensive assessment by
a care manager (CM), a new profession introduced by
the LTCI. CMs come from a variety of professional back-
grounds, including care workers, social workers, and
nurses. CMs work in care management agencies that are
operated by several types of organizations, such as for-
profit, social welfare, and non-profit organizations as
well as healthcare corporations. Many of these organiza-
tions operate more than one agency and provide other
care services (e.g., home helper, visiting nurse, day care,
and assistive devices). Developing a high-quality care man-
agement system in the LTCI requires knowledge of how
services are provided under the management of CMs.
To identify how the long-term care services are used,
it is necessary to determine the factors associated with
the use of services. Many studies have examined factors
associated with the use of the following services: home
helper [6-11], day care [12], and visiting nurse [2,9,10,13],
nutrition/meals-on-wheels services [8,10], and any com-
bination of two or more long-term care services [8,14]. In
other studies, researchers have examined the rate of
utilization for each service [15] and the cost of services
[10,16]. In most of these studies, the independent variables
associated with the use of services were selected based on
the Anderson-Newman model of predisposing, enabling,
and need factors [17]. Predisposing factors associated with
long-term care service use included age [8,11] and gender
[8], while enabling factors associated with use of services
included living arrangement [8,10,11,16], social support
[8], informal care [10], and caregiver’s burden [7,18].
Among these factors, the familial relationship of the pri-
mary caregiver was also identified as an important deter-
minant of service use. Spousal caregivers were more likely
to receive outside assistance than adult children caregivers
[19]. Need factors associated with the use of services in-
cluded functional disability [7-9,11]; cognitive decline or
disability [18]; specific diseases like stroke, heart, and re-
spiratory diseases [8,16]; and the perceived need for ser-
vices [9,10].
In addition, it has been suggested that service selec-
tions are affected by the management skills of the CMs;
the variety of professional backgrounds and the potential
conflict of interest in recommending services that are of-
fered by the service agency that employs the CM may
affect combinations of services [20]. Although Kashiwagi
et al. [2] demonstrated an effect of the type of care man-
agement corporation on the use of visiting nurses—the
service was provided more frequently for clients man-
aged by a medical care management agency than clients
served by a non-medical care management agency—no
study has confirmed the effect of other characteristics of
care management agencies (e.g., whether they provide
other services, such as home helper and day careservices, operated by the same organization), CMs, and
the effect of these characteristics on the use of other
types of services.
It is also important to consider the combinations of
services used in addition to the factors related to service
use. Although the Japanese government reports usage
statistics of each care service in the LTCI system every
month on its website [21], how the services are com-
bined to meet the needs of individuals is not reported.
To analyze the combinations of services, some studies
have used pre-determined “service packages”; that is, set
combinations of services. Such combinations have con-
sisted of in-home (visiting), out-of-home (ambulatory),
and mixed services [22,23] or visiting, ambulatory, short-
stay respite care (including in a hospital or a long-term
care facility), and institutional services [24]. These studies,
however, decided service combinations in an arbitrary
manner without consideration of actual use.
In contrast, researchers in other countries have catego-
rized patterns of long-term care service use in empirical
analyses [25-27]. For example, Kendig et al. classified
home/community care service use into nine patterns
using cluster analysis and enumerated the characteristics
of each pattern [26]. These previous studies, however,
classified tendencies of service combinations into pat-
terns; various combinations of services were involved in
each pattern, and unified or fixed combinations were
not determined.
We found only one study that identified the combina-
tions of services based on actual combinations and ex-
amined factors associated with the service use [28].
However, in that study, the combinations did not include
the use of assistive devices and day care, both of which
are commonly used LTCI services in Japan. Further, in
the analysis, multinomial logistic regression was used
with visiting nurse service as a reference; the differences
between types of the combinations of services other than
the nursing service could not be examined.
For a more complete evaluation of services and the de-
velopment of strategies to improve the quality of care
management, it is important to identify the actual use of
LTCI services, including combinations of services, and
to examine factors associated with these combinations,
which are likely to include the characteristics of older
adult clients, care management agencies, and CMs.
Thus, this study sought to identify the patterns of com-
bined community-based LTCI services used by older
adults in need of care and the factors related to the se-
lection of these service combinations.
Methods
Study design and participants
This study was part of a quality evaluation and improve-
ment project in community-based care management using
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Data Set-Home Care (MDS-HC) [29]. The MDS-HC is a
comprehensive assessment tool [30] for older adults who
have been officially designated for assessment and care
planning by CMs in the Japanese LTCI system. For the
quality evaluation and improvement project, we recruited
care management corporations that used the MDS-HC in
2010. Four corporations with 10 care management agen-
cies, all located in the Greater Tokyo Area, agreed to par-
ticipate in the project. One corporation was a healthcare
facility and the other three were for-profit; all corporations
had agencies for assistive devices. At the agency level, all
agencies supplied home helper services; two agencies (the
healthcare facility and one of the for-profit corporations)
supplied visiting nurse services; one agency supplied day
care services; and one agency had bathing services. The
participating corporations introduced a cloud-based as-
sessment system customized for this study, which enabled
us to download assessment and services data.
Although the participating agencies conducted care
management for older adults at all care need and sup-
port levels, we decided to include only clients assigned a
care need level in this study for two reasons: there were
very few clients in the levels of support in the assess-
ment databases and, in most cases, individuals in these
levels used just one service because of their limited ben-
efits [31]. We retrieved assessment data for all clients
with a care need level who had been assessed between
November 2010 and October 2011, along with their care
plan data, and identified the use of LTCI services three
months after the assessment. When there was more than
one assessment per client during this period, we selected
the most recent assessment. This resulted in assessment
data for 1160 individuals. We then matched the assess-
ment and care plan data for each client. If the LTCI-
certified care need level changed during the three
months following the assessment, we excluded the client
data from analyses; we eventually included the data of
983 clients in the analyses. To investigate CM character-
istics, we conducted a self-reported questionnaire survey
targeting CMs in May 2012. The data of each CM was
then matched to the client data.
To maintain client and CM anonymity, a data down-
load system was developed that automatically changed
the client and CM identification numbers. Although the
identification numbers were linked, the researchers were
not allowed to connect the data. The Ethics Committee
of the Dia Foundation for Research on Ageing Societies
approved this study.
Measures
The data used in this study included the use of LTCI ser-
vices and the characteristics of older adults, care man-
agement agencies, and care managers.Services utilized in long-term care insurance
We investigated the use of LTCI services by each client
according to their care plan. The community-based ser-
vices in the LTCI system consist of home helper, day
care, day care with rehabilitation, visiting nurse, assistive
devices, bathing, home rehabilitation, short-stay respite
care, and management guidance for in-home care [1,4,32].
In this study, we combined the use of day care and day
care with rehabilitation as “day care” because they play a
similar role of respite care for families during the day and
rehabilitation in the LTCI, and the rate of the use of day
care with rehabilitation was relatively low. Further, we ex-
cluded the utilization of management guidance for in-
home care from the analyses because it was not available
from the care plan data in the care management agencies.
Characteristics of clients, care management agencies, and
care managers
The Andersen-Newman model [17] was used to select
independent variables regarding the characteristics of
clients, care management agencies, and CMs that could
be associated with the service use. We defined gender
and age of clients as predisposing factors; socioeconomic
status of clients such as living arrangement, caregiver’s
situation and economic status, the characteristics of
agencies, and CMs as enabling factors; care need level,
diagnoses, and physical and psychological status of cli-
ents as need factors.
The characteristics of clients were assessed using
MDS-HC assessment, including demographics and phys-
ical, psychological, and socioeconomic status. The demo-
graphics included age, gender, LTCI-certified care need
level (ranging from levels 1 to 5), and diagnoses (cere-
brovascular disease, dementia, diabetes, arthritis, frac-
ture, cardiac disease, and cancer). The client’s living
arrangement (living with family or alone) and relation-
ship to the primary caregiver were also included, as well
as the economic status of the client.
The physical status of clients was assessed on activities
of daily living (ADL), the presence or absence of pain,
difficulty swallowing, urinary incontinence, fecal incon-
tinence, a fall in the past 90 days, pressure ulcers, and
the need for any medical procedures (oxygen adminis-
tration, vascular infusion, and catheter or fistula). ADL
were measured using the ADL Hierarchy Scale, which
uses information on self-performance of ADL, such as
bathing and eating, to assign scores from 0 (no impair-
ment) to 6 (total dependence on caregiver); this scale has
adequate validity [33]. Pain was measured on a four-
point Pain Scale that also has adequate validity [34]; pain
scores ranged from 0 (no pain) to 3 (severe pain). Di-
chotomous scores (0, 1) were used to assess whether cli-
ents had difficulty swallowing, urinary incontinence,
fecal incontinence, falls, and pressure ulcers.
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used to assess clients’ psychological status. Cognitive
function was measured with the Cognitive Performance
Scale (CPS), which uses the MDS-HC data on memory
and communication skills to assign clients a score from
1 to 7; scores ≥3 are indicative of moderate to severe
cognitive impairment, and this scale has adequate valid-
ity [35]. Depression was measured with the Depression
Rating Scale (DRS), which consists of seven items to cre-
ate a 14-point scale in which scores ≥3 serve as a marker
for depressive symptoms; this scale has adequate reliabil-
ity and validity [36]. All scale scores were available from
the MDS-HC data.
Agency characteristics included the agency’s code
(identification number), and the corporation code and
type (such as for-profit or healthcare facility) of the
organization that manages the care management agency
and affiliated service agencies providing care (visiting
nurse, day care, bathing, and healthcare facilities).
The characteristics of CMs that were obtained from
the questionnaire completed by the CMs in charge of
the clients included age, gender, professional background
(health care professional, such as nurse; or non-health-
care professional, such as a care worker or social worker),
and years of experience, both in the background profes-
sion and working as a CM.
Statistical analyses
First, we conducted descriptive analyses of the character-
istics of the CMs, clients, and services (Table 1). Second,
we classified the combinations of services into categories
from the descriptive data of each service. We focused on
several types of services and examined the associations
between the identified service combinations and re-
maining minor services (Table 2).
Finally, to identify the significant variables that affected
the combinations of services used, we conducted chi-
squared automatic interaction detection (CHAID) ana-
lysis [37], commonly used in the field of data mining.
The CHAID technique determines the relative import-
ance of each of the independent (predictor) variables in
explaining group membership in a categorical dependent
(outcome) variable with χ2 significance level. We used
the combinations of services as the dependent variable
and the characteristics of clients, agencies, and care
managers as independent variables.
According to a previous study using the technique
[38,39], we selected the following criteria to prevent in-
appropriate splitting of nodes: the tree depth was limited
to three levels, no group smaller than 40 was split (par-
ent node), and no group smaller than 20 was formed
(child node). To confirm the validity of the prediction
accuracy (i.e., the correct classifications) of the models
developed using the CHAID algorithm, we ran a “cross-validation command”: the sample was divided randomly
into 10 groups (a default of the program), and a dendro-
gram was created using nine subsamples. Next, the den-
drogram was applied to the remaining one subsample
for the test and the proportion of correct classifications
was calculated. This examination was repeated nine
more times with the subsample for the test changed
each time. The average proportion across the 10 test
subsamples is discussed in the following section. We
used the dendrogram that was drawn using the full sam-
ple as the final model.
Further, to deal with the possibility of differences in
the use of day care and day care with rehabilitation, we
conducted analyses with these as separate categories.
SPSS, version 21, and Decision Tree, version 21 (IBM,
Chicago, IL, USA), were used for the analyses. The sig-
nificance level was set at less than 0.05 (two-tailed).
Results
Characteristics of care managers, clients, and services
Table 1 shows the characteristics of CMs, clients, and
services used by clients. The questionnaire was not com-
pleted by the CMs of one corporation because those
CMs had a high amount of daily routine work.
Ninety percent of the 48 CMs were female and 15%
had a professional healthcare background (e.g., nurse);
their years of experience in their profession and as CMs
were 12.0 and 4.9, respectively. The mean age ± standard
deviation (SD) of the clients was 80.0 ± 9.9; 64% were fe-
male. The distribution of care need level in this study
was comparable with that of the population in Tokyo,
with only a slightly larger rate of higher care need levels
[40]. About 40% of the clients were ADL independent
and cognitively intact.
The proportion of the service utilizations were as fol-
lows: assistive devices, 64.1%; day care, 58.0%; home
helper, 52.1%; visiting nurse, 16.3%; short-stay respite
care, 15.9%; bathing, 11.6%; and home rehabilitation,
2.4%. These rates were also comparable to population
data in Tokyo, despite the relatively higher use of assist-
ive devices, short-stay respite care, and bathing, and the
lower use of day care [40].
Patterns of home services used in long-term care
Based on the descriptive data of each service used by
each client, we identified frequently occurring combina-
tions. We focused on assistive devices, day care, home
helper, and visiting nurse, which were the most com-
monly used, and created nine combinations: day care
only (n = 162, 16.5%); day care and assistive devices (n =
142, 14.4%); day care, home helper, and assistive devices
(n = 130, 13.2%); home helper and assistive devices (n =
116, 11.8%); assistive devices only (n = 107, 10.9%); home
helper only (n = 86, 8.7%); day care and home helper
Table 1 Characteristics of care managers, clients, and
services
n % Tokyo
%
Characteristics of care managers (n = 48)
Age (years) 20–29 1 2.1
30–39 13 27.7
40–49 10 21.3
50–59 19 40.4
60 and over 4 8.5
Gender Female 37 90.2
Long-term care work experience
facility/hospital
None 17 37.8
Facility 13 28.9
Hospital 15 33.3
Professional background Healthcare 7 15.2
Non-healthcare 39 84.8
Years of experience in profession,
mean ± SD
12.0 ± 4.9
Years of working as care manager,
mean ± SD
4.9 ± 3.0
Characteristics of Clients (n = 983)
Age (years), mean ± SD 80.0 ± 9.9
Gender Female 622 64.1
Care need level 1 280 28.5 29.3
2 278 28.3 30.1
3 163 16.6 18.0
4 137 13.9 12.8
5 125 12.7 9.8
Diagnosis
Cerebrovascular disease 298 30.3
Dementia 271 27.6
Diabetes 159 16.2
Arthritis 118 12.0
Fracture 133 13.5
Cardiac disease 131 13.3
Cancer 71 7.2
Living with family 700 79.5
Relationship with caregiver
Child or his/her spouse 538 58.8
Spouse 308 33.7
Other 69 7.5
Economic status Poverty 34 3.7
Physical status
ADLa mean ± SD 1.6 ± 1.8
Independent 430 43.7
Supervision 166 16.9
Limited 111 11.3
Table 1 Characteristics of care managers, clients, and
services (Continued)
Extensive 77 7.8
Maximal 87 8.9
Dependent 84 8.5
Total Dependent 28 2.8
Difficulty swallowing 211 22.0
Urinary incontinence
Once or less/week 680 70.5
Twice or more/week 284 29.5
Fecal incontinence
None 768 80.0
Once or more/week 192 20.0
Painb
No pain 487 51.5
Mild pain 204 21.6
Moderate pain 208 22.0
Excruciating pain 47 5.0
Fall (past 90 days)
None 723 79.2
Once or more 190 20.8
Pressure ulcer 41 4.3
Psychological status
Cognitive functionc
Intact to mild disabilities 626 64.6
Moderate to severe disabilities 343 35.4
Depressiond 93 9.5
Service use in home care
Assistive devices 630 64.1 60.9
Day care 570 58.0 60.3
Home helper 512 52.1 52.2
Visiting nurse 160 16.3 18.7
Short-stay respite care 156 15.9 11.6
Bathing 114 11.6 6.0
Home rehabilitation 24 2.4 3.2
SD: standard deviation.
aADL was measured on the ADL Hierarchy Scale.
bPain was measured on a pain scale.
cCognitive function was measured on Cognitive Performance Scale (CPS).
dDepression was measured on Depression Rating Scale (DRS).
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devices (n = 53, 5.4%); and others (n = 111, 11.3%).
We also examined the distribution of the remaining
minor services (i.e., short-stay respite care, bathing, and
home rehabilitation) in each pattern (Table 2). This de-
scriptive analysis revealed that short-stay respite care
services were commonly combined with day care, while
Table 2 Patterns of service use (n = 983)
D D & A D, H, & A H & A A H D & H H, N, & A Other
n = 162 n = 142 n = 130 n = 116 n = 107 n = 86 n = 76 n = 53 n = 111
n % n % n % n % n % n % n % n % n %
Short-stay respite care 30 18.5 41 28.9 26 20.0 10 8.6 4 3.7 2 2.3 8 10.5 7 13.2 28 25.2
Bathing 2 1.2 4 2.8 3 2.3 28 24.1 17 15.9 2 2.3 0 0.0 31 58.5 27 24.3
Home Rehabilitation 1 0.6 0 0.0 2 1.5 6 5.2 6 5.6 2 2.3 1 1.3 4 7.5 2 1.8
D: day care, H: home helper, A: assistive devices, N: visiting nurse.
Bold numbers represent frequent patterns of minor services used.
Igarashi et al. BMC Health Services Research 2014, 14:382 Page 6 of 10
http://www.biomedcentral.com/1472-6963/14/382bathing were commonly combined with home helper
services and assistive devices, but not with day care.
Factors related to service use combinations: CHAID
To clarify the factors related to the combinations of ser-
vices, which we identified from the descriptive data, we
conducted the CHAID analysis. We used only eight
combinations of services (the “others” category was ex-
cluded) in the analysis. The CHAID dendrogram illus-
trated the relative importance of significant independent
variables in determining the combinations of services.
The independent variables in the model were the care
need level, living arrangement, cognitive function, and
need for medical procedures. The characteristics of
agencies or CMs were not associated with any of the
eight combinations of LTCI services (Figure 1).
On the first branch of the dendrogram, the certified
care need levels were divided into 3 nodes (levels 1, 2–4,
and 5); the node of care need levels 2–4 and 5 included
assistive devices more frequently than level 1, and the
node of care need level 5 included the use of visiting
nurse services more frequently than levels 1 and 2–4.
On the second branch, the use of home help and day
care were divided by the living arrangement; clients who
lived alone used home help services more frequently,
while those who lived with family used day care services
more frequently. On the third branch, the use of day
care and other services were divided by cognitive func-
tion; clients with cognitive decline used only day care
more frequently, while cognitively intact clients also
used other services, such as assistive devices.
Finally, the dendrogram divided the clients into eight
nodes: (1) care need level 1 and living alone (n = 82);
(2) care need level 1, living with family, and cognitively in-
tact (n = 134); (3) care need level 1, living with family, and
cognitive decline (n = 54); (4) care need level 2–4 and
living alone (n = 81); (5) care need level 2–4, living with
family, and cognitively intact (n = 281); (6) care need level
2–4, living with family, and cognitive decline (n = 147);
(7) care need level 5 and no need for medical procedures
(n = 58); and (8) care need level 5 and need for medical
procedure (n = 35) (Figure 1).Each bar in nodes 1–8 shows the proportion of cli-
ents using the corresponding combination of services
(Figure 1). The gray bar shows the most likely combin-
ation expected for each node. When we classified the cli-
ents to the most expected category represented by the
gray bar, the proportion of correctly classified clients was
30.2% with a standard error of 1.6%. The cross-validated
proportion of correct classification that accounted for
over-fitting in the algorithm was 26.9% with 1.5% standard
error. This proportion was slightly decreased from the
30.2% found using the full sample, but much higher than
the 12.5% probability associated with selecting one of the
eight categories at random. This suggests that the rule
used in the development of the model in this study had
good predictive ability.
We obtained the same groups from the additional ana-
lysis with separate categories of day care and day care
with rehabilitation; therefore, in the final model, we
combined “day care” and “day care with rehabilitation”.
We observed tendencies in the services used in each
node. First, assistive devices were utilized by clients with
a relatively severe care need level (levels 2–5; nodes 4–8)
rather than the lightest care need level (level 1; nodes 1–3).
Second, differences in service utilizations were ob-
served by living arrangements. Most clients who lived
alone in both care levels 1 (node 1) and 2–4 (node 4)
used home helpers, and in some cases, day care as well.
On the other hand, most clients who lived with their
family (nodes 2, 3, 5, and 6) used day care. Among the
clients living with family, however, cognitively intact cli-
ents (nodes 2 and 5) were more likely to rent an assistive
device in addition to using day care, while almost all cli-
ents with cognitive decline (nodes 3 and 6) did not
utilize the rental service.
Third, among clients with the most severe care need
level (level 5), most clients who needed a medical pro-
cedure (node 8) utilized a home helper and rented an as-
sistive device, and half of them also used visiting nurse
services. On the other hand, clients who did not require
medical procedures (node 7) had a different trend from
those needing a procedure; some utilized day care in
addition to home helper services and assistive devices.
Figure 1 Dendrogram for combination patterns of service utilization. The dendrogram illustrates significant independent variables determined
by chi-square value in categorizing the combinations of service uses. D: day care, H: home helper, A: assistive devices, N: visiting nurse.
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In this study, we examined the use of combinations of
Japanese LTCI community-based services and identified
some factors associated with these combinations. To the
best of our knowledge, this is the first study to report ac-
tual combinations of community-based services in Japan.
Nine combinations of services were found; the CHAID
techniques divided clients into eight groups by trends in
the use of services.
The first important finding of this study was the iden-
tification of combined community-based services. Therates of renting assistive devices and home helper ser-
vices were high (64.1% and 52.1%, respectively), and they
were usually used in combination with other services (in
many cases, day care) rather than alone. On the other
hand, day care, which was also one of the most common
services, was sometimes the only service accessed; how-
ever, in other instances, it was also used with assistive
devices or home helper services. Furthermore, the re-
sults revealed that short-stay respite care was often com-
bined with day care for the common purpose of respite
for the caregiver [41]. Bathing at home was combined
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day care; this is logical because day care also provides
bathing in the day care facility [42].
Our second finding was that clients who used community-
based LTCI services were represented by eight different
groups identified by care need level, cognitive function,
living arrangements, and need for medical procedures.
The findings that service use was associated with care
need level reflecting physical disability [7-9,11], cognitive
function [18], and living arrangement [8,10,11,16] were
consistent with previous studies. On the other hand, we
did not find associations of diagnoses and symptoms with
service use, perhaps because they had smaller impacts
than physical and psychological conditions that also
reflected diagnoses and symptoms.
Clients with higher levels of care need were more
likely to rent assistive devices. National statistics indicate
that beds, bed supplements, and wheelchairs are a sig-
nificant portion of assistive devices used by clients with
higher care need levels [21]; most of those with lower
care need levels do not need these devices; other ser-
vices, such as day care, are a higher priority. Addition-
ally, among older adults living with their family and who
had either a lower care level (nodes 2 and 3) or higher
care level (nodes 5 and 6), clients with cognitive decline
were less likely to use assistive devices than cognitively
intact clients. This result suggests that clients with cog-
nitive decline used respite services (day care and short-
stay respite care) to the limit of the family budget or the
maximum benefit of the LTCI to reduce the caregiver’s
burden; therefore, they could not afford to use additional
services. Furthermore, this suggests a difference in ser-
vices needed by clients with dementia: for instance, they
might not need assistive devices because their care need
levels were determined mainly based on cognitive de-
cline and behavior associated with the decline rather
than physical disability. We should take into account of
the amount and types of services necessary for clients
with dementia and their families in the future.
Combinations of services were related to living ar-
rangements: older adults living alone had a home helper
and those living with family used day care as the base of
their care. This difference suggests that living arrange-
ments impact service use, despite the government policy
of providing appropriate services irrespective of family
conditions [4].
Visiting nurse services were utilized by the most se-
vere care need level (level 5), consistent with a previous
study [2], regardless of whether medical procedures were
required. In Japan, visiting nurses manage the chronic
conditions of older adults and conduct necessary med-
ical procedures [13]. Furthermore, at this care need level,
implementation of medical procedures determined the
use of day care: older adults who required medicalprocedures did not use day care, while those not requir-
ing medical procedures used day care. This is representa-
tive of the current issue that older adults with medical
procedures are not able to attend day care because the ser-
vice usually has few medical professionals (only one nurse
is required for day care programs). Thus, older people
who require medical procedures might have limited access
to respite services despite the high burden on the family.
It is necessary to further investigate and offer respite ser-
vices for families of clients with high medical needs.
Our third important finding was that the difference in
utilization of services was not associated with the char-
acteristics of agencies or CMs for the participants in this
study; the CHAID techniques did not identify any char-
acteristics of agencies or CMs associated with service
use. Although previous studies [2,20] pointed out the
potential for bias in the selection of services or the pat-
terns of services based on the characteristics of agencies
or CMs, the effect of these factors seemed to be less
than those related to the physical, psychological, and so-
cial characteristics of clients.
This study has several limitations. First, this study was
conducted in only 10 agencies of the four corporations
that agreed to participate in the quality evaluation and
improvement project, and these agencies are located in
areas around Tokyo; the selection bias might affect the
results of service use and related factors. For example,
there was no corporation operated by a social welfare
organization (which consists of about 25% of care man-
agement agencies [43]) in this study. Further, there are
some differences in the rate of use of services compared
to that in the population data of Tokyo; this might indi-
cate bias in the distribution of service agencies in the
area. In addition, the agencies participating in this study
used the MDS-HC as a client assessment tool; they
could be highly motivated to improve their care quality.
This might account for the lack of association between
the patterns of services and the characteristics of agen-
cies and CMs. In addition, the characteristics of the
population and available services in Tokyo, the major
metropolitan area in Japan, are different from those on a
national scale.
A second limitation is that we did not investigate the
amount of services or the characteristics of care service
agencies selected by the CMs (e.g., if the service agencies
were operated by same corporation as the care manage-
ment agency). These variables might be affected by the
characteristics of agencies and CMs. Future studies
should examine in more detail whether the patterns of
services found in this study can be applied nationwide,
and re-examine the effects of characteristics of agencies
and CMs on these patterns.
Despite these limitations, this study is the first to
characterize combinations of community-based services
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this study can be used in care interventions in future re-
search, which involves evaluating client outcomes (e.g.,
their physical or cognitive decline, hospitalization, and
burden of family care givers). The possible imbalances in
service use due to cognitive function, family condition,
and medical procedures can be used in the continuing
development of a quality care system. Finally, researchers
in other countries can use the methods and results of this
study to analyze how long-term care services are used and
to identify the current issues in long-term care systems in
each country.
Conclusions
This study clarified combinations of community-based
services and factors associated with each combination in
the Japanese LTCI system. Nine categories of service use
were found: (1) day care; (2) day care and assistive devices;
(3) day care, home helper, and assistive devices; (4) home
helper and assistive devices; (5) assistive devices; (6) home
helper; (7) day care and home helper; (8) home helper, vis-
iting nurse, and assistive devices; and (9) others. The use
of services was determined by care need level, cognitive
function, living arrangements, and medical procedures ra-
ther than characteristics of care management agencies and
CMs. Researchers and policymakers can use these results
to review the use of community-based care services and to
measure outcomes of care interventions.
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